ment is complex and based on historical evidence. Many people have made the same suggestion, and indeed homosexuality was not unusual among Oxbridge dons in the 1930s. Living "a life of concealment" at a time when draconian laws prohibited homosexuality meant that Eddington's psychological well-being was fragile. His life's work was his fundamental theorywhich would be threatened if Chandra's theory of white dwarf stars was right. Wali is the only person who has publicly questioned my interpretation of Eddington's personal life.
Wali claims that Chandra's theory of white dwarf stars "was not the theory of black holes." But that was not what I said. What Chandra's theory did was to show, for the first time, that after burning up their fuel, stars could begin an eternal collapse to an infinitely tiny point of infinite density. The dramatic collapse contained the seeds of the concept of black holes. General relativity was not necessary to come up with the insight. But no one believed it, not even Eddington, who had speculated on just that in his 1926 book, The Internal Constitution of the Stars (Cambridge U. Press), using general relativity-albeit tongue in cheek.
Wali says that Chandra "did not have to fight for recognition" of his theory of white dwarf stars and asserts that Ralph Howard Fowler, for one, supported him. To the contrary, I have documented this at great length and Wali seems to have forgotten that he, too, made this same point in his biography of Chandra. After quoting from a footnote in Fowler's 1936 book on statistical mechanics 2 in which Fowler points out Eddington's disagreement with Chandra's theory of white dwarf stars, Wali states that Fowler did "not come out to say that he" disagreed with Eddington. 3 Certainly, Eddington took Chandra to a tennis match and on bicycle rides. But that does not contradict the evidence of the heated exchanges they had over the years. Wali writes in his review that Eddington's later letters to Chandra were "full of warmth, humor, and affection." In fact, there was very little warmth between the two, and they certainly avoided discussing the death of stars.
Wali questions my comments on racism in 1930s Britain. Chandra was the first Indian to lecture on astrophysics, but no one offered him a position, even though positions were available. Chandra wrote to his father in 1936 that there was "some prejudice giving Indians a definite appointment" at Cambridge University.
Indeed, Chandra must have been delighted when Wali appeared at his door in 1977. He could finally put on record through a biographer that he had set the Eddington episode behind him. Perhaps Chandra forgot that two years earlier he had made the following diary entry:
I recall that during my first year in Cambridge (in 1930-31), I saw Eddington, going by on the other side of the street, smoking his pipe as usual, looking so confident and serene. And I thought to myself: how wonderful it must be to be secure in one's accomplishments with the recognitions of one's fellow scientist. And I quote from two of Chandra's letters to the Indian physicist Kariamanikkam Krishnan, who was the co-discoverer of the Raman effect and a close friend of Chandra's. The first letter, dated 11 August 1934, was written a few days after Chandra received news of the unpleasant episode in which Chandrasekhara Raman and Krishnan were removed from their positions on the management committee of the Indian Association for the Cultivation of Science and a new management structure sans Raman was put in place. Raman had to resign from the membership of the institution with which he had been associated for more than a quarter century and where he had done his best work. In this letter Chandra says, Oh! How I wish that you had come to Cambridge. The atmosphere here is so pure, so encouraging and so wholesome-and so free of personal animosities and jealousies. The sincere collaboration of the best minds, sacrificing personalities for the progress of science-it seems so impossible now that in India we would build a similar school-where the same spirit would prevail, even if a Rutherford, Eddington, Fowler or Dirac do not exist. You can never know how much I owe to the inspiration of your friendship, and even in Cambridge I miss you so much, and to me it is ever so intense a sorrow that one whom I respect and admire so much should now be in the whirl of such bitter winds.
A second letter was written on 20 March 1935, barely two months after what Miller has called Chandra's "fatal collision" with Eddington. Chandra was spending some time in Niels Bohr's institute in Copenhagen. He genuinely wanted Krishnan to come to Cambridge and savor the Cambridge atmosphere. Chandra writes:
Is there any possibility of your coming to Europe sometime before the summer of 1936. I hope myself to return to India by about that time and imagine our travelling back together! Somehow I think that you will enjoy a small tour in Europe if you cannot afford the time to spend a longer time. As for me I am continuing in the same way more or less. I sent you last week my recent work on Stellar Structure. I should be glad to know what you think about it.
In Cambridge I get the utmost sympathy and encouragement for my work. Fowler, Eddington and Dirac are all extremely kind and encouraging and even spend quite considerable time to clear up some difficulties that I may come across. When I first came to Cambridge, I used to look forward to returning home, but now after nearly five years in Cambridge I feel so very unhappy that I should soon return.
Last term in Cambridge, I gave a course of about 20 lectures on "Special Problems in Astrophysics" and these and some of my later work all kept me so busy that I am glad to have come now to Copenhagen again. I came here on Sunday and expect to stay on till the middle of April when I will return to Cambridge.
A proper scientific understanding of the full implication of Chandra's discovering the mass limit, and the consequent acceptance of the possibility that black holes existed, had to wait for many related things, among them the implications of supernova explosions, the theoretical studies of J. Robert Oppenheimer and his students, the discovery and observation of mass loss in stars, the advent of x-ray astronomy, and the discovery of pulsars and their identification as rotating neutron stars. All these developments took time. Eddington did not delay anything by asserting that "there should be a law of Nature to prevent a star from behaving in this absurd way." Those statements are a travesty of Chandra's vast, almost unparalleled legacy of theoretical and mathematical physics. As Thorne has noted, for instance, "Nobody has done more than S. Chandrasekhar to bring general relativity to its 'natural home,' astronomy." 2 Miller's "complex" interpretation of Eddington's sexual preferences leading to a "fragile psychological well-being" as an explanation for his behavior in scientific controversies is too simplistic, purely suppositional, and without evidentiary basis.
About the theory of white dwarf stars and the theory of black holes, Miller says a great deal more in his book than he presents in his letter.
Chandra's mathematical verification of black holes and his four decade wait until the scientific community accepted it . . . Chandra's great discovery concerned nothing less than the ultimate fate of the universe. Like Einstein, he had lifted a corner of a great veil, revealing a majestic yet terrifying picture of the fate of stars and of humanity.
I find it, as I said in my review, an overblown and inaccurate account of Chandra's discovery.
Chandra did not have to fight for recognition of the fact that his physics was right and Eddington's was wrong. The X-123 is a complete X-Ray Detector System in one small box that fits in your hand.
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See www.pt.ims.ca/9468-8 Chandra's work was vindicated fairly promptly-first, through acceptance by all serious theorists working in the field, and second, through observations that empirically established the range of masses of white dwarf stars.
The footnote in Fowler's book that Miller refers to was in the general context of authority and prestige held by Eddington, which prevented people from coming out and openly saying he was wrong.
As for the Chandra-Eddington relationship subsequent to the incident, anyone who reads the letters in the archive will disagree with Miller that they lack warmth and affection. I recount one of Chandra's own recollections as an example of their continued friendship in spite of the controversy:
When Chandra returned from India after getting married [in 1936 ], Eddington invited the couple for tea. When he learned that they were leaving for America soon, he asked Chandra to his rooms one morning. "Let us not talk science," Chandra recalls him saying. "That is what we have done all along." Eddington then talked about his early years, the poor circumstances he grew up under, his living alone, and the loneliness of an intellectual life. He then brought out a map of England on which he had pinned all the places to which he had bicycled and marked the routes he had taken. "You are the first person to see this map," he said to Chandra. Chandra was obviously moved. "I sort of felt," says Chandra, "that Eddington was trying to add to our professional relationship a personal dimension. The enormous respect I had for him made me feel grateful, grateful that I had such an opportunity to know him." 3 Chandra did not seek a position in Cambridge, and to the best of my knowledge none were available. Through consultations with Eddington, Chandra decided to join Yerkes rather than Harvard University.
Miller's last comment is most insulting to Chandra and to me. Miller implies that Chandra's sole purpose in allowing me to write his biography was to put on record that he had finally set the Eddington episode behind him, and that I did just that.
Chandra had not forgotten what he had written in his diary two years earlier. He repeated it to me verbatim; that led to our intense discussion. His not finding the peace that could be expected after such enormous success had little or nothing to do with Eddington, but with the larger, more complex reality of how an individual creates the measure of his or her life.
Distance learning a losing tactic for advanced physics
I was very dismayed to learn that some US universities are putting such a low priority on fundamental science that they are pooling students into "distance learning" for upper-level physics coursework. Now is the time to put resources into undergraduate physics programs, not to withdraw them. This country is at an alltime low for US citizens earning PhDs from its own graduate programs in physics and engineering.
Physics is the most difficult academic subject to study, and few students have both the skills and the willingness to work hard enough to succeed in it. Getting through freshman-level physics, although challenging, is a walk in the park compared with passing upper-level physics, let alone doing well in it.
Those students who make it into upper-level coursework have earned the right to a solid program. According to "Small Programs Survive by Pooling Students" (PHYSICS TODAY, September 2005, page 31), it is at this point when the most basic resources, such as professors to speak with in person and lectures to attend in person, are being cast off. The apparent reason for the pooling of students, from the bean-counters' perspective, is to save money, since some states will not fund courses whose enrollment drops below a certain threshold.
Distance learning is a prescription for the death of high-level science and technology, for the following reasons: Students need the physical presence of professors; professors need to observe students directly in order to judge their needs and their understanding of the material; and faculty need to keep their teaching skills honed through regular opportunities to teach upper-level physics courses. If upper-level courses are shared among institutions, professors will be teaching their specialties only once every four or more years; without practice, professors will see the deterioration of their skills and their effectiveness as teachers.
Administrators must understand that many fewer students have the ability to learn physics compared with those who do well in the humanities. If we want to retain the few students who can-and choose to-study physics, then we must provide them with at least the minimum resources, including professors in the flesh, real instead of virtual lectures, and all the help they need to succeed.
Since the US has a great need to bolster science, we should be putting everything we can into making programs better, not worse. It is my opinion and that of the colleagues I've spoken to that upper-level distance learning courses will end up destroying our programs in physics, not saving them. If our nation wants to improve science academics, universities have to bite the bullet, hire the best faculty, and see the lean times through. Otherwise, the world will see no new science and technology coming from the US during this century.
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